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PURPOSE: To perform control without causing hunting nor response delay by selecting a proper 
focusing speed matching sensitivity at all times according to initial data which is sent from a lens side 
and current area values of respective encoders. 

CONSTITUTION: A camera microcomputer 18 converts a focusing lens control signal, a stop control 
signal, and a zooming control signal to data format which accords with specific communication format 
and sends them to a lens microcomputer 1 1 through a CTL line 19d. The microcomputer 1 1, on the 
other hand, receives conmiunication data, decodes the focusing lens, stop, and zooming control signals, 
and supplies the results to driving circuits 5, 6, and 7 respectively to control an optical system. 
Respective states and displacement quantities are detected by a focus encoder 8, a stop encoder 9, and a 
zoom encoder 10 respectively and supplied to the microcomputer 11, and they are converted to the 
specific communication format and then sent back to the camera nMcrocomputer 18. (From: Patent 
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http://toolkit.dialog.com/intranet/cgi/present?STYLE=1360084482&PRESENT=DB=347,A... 7/6/2004 



JAPIO 

© 2004 Japan Patent Information Organization. All rights reserved. 
Dialog® File Number 347 Accession Number 3734925 



http://toolkit.dialog.com/intranet/cgiypresent?STYLE=1360084482&PRESENT=DB=347,A-- 



7/6/2004 



® B * a # Hp fx (J P) ® m^ii: m 

®^mnf^0:mi(^) ^4-100025 

7811 -2K 
C 7811-2K 
D 8942- 5C 
Z 8942-5C 

@n m ¥2-217941 

m ¥2(1990) 8 ^IBB 

@m m ^ m SI 2: mSfi$:feBaET^?3T@30#2^ ^-i^y >ftS;^ttF^ 



©Int.Cl.' 

G 03 B 7/20 
G 02 B 7/08 
H 04 N 5/225 
5/232 



mm9 

1 . ^m<o^ft^ 

2 . ffl^<DEffl 

^ifl:6> i^mr^^PtiSLwmm^mLPtiiLtt limits 
gi-r 4 ft at) ?>s»^® fc . Tigiete^j <fia w w 'fc 

gtl K * ^ * ^ S m t * to jS <i ^ Pft i: . 
t4 * t A 0 ¥ij g[| ^ ® fc . IJJr IB *i| SI # @ 

^ i.^ J: 6 81J s tc ft i: T ffa 12 © ft ^, s © «g 

^^Wl t r i> > X *y h. 

(2) U V h «r «iK e ffi C « X fc ;t) ;>« 9 

V X . 1!tit^ U > X ^ y h miZ is t,^ X ^th 



^ Sft ?t ia t * ffl t^ T IS L J» Sr 58 S iC U 
T 7 * - > U y X «g i$ S * iS tR r i « 

tl ® T ^ «> CP ffiij fB m ^ «r le b > X ^ - y 

3 . ^m<Dumt£tsiBn' 
( ® 3i ± © lu m ^ ff ) 

4j t^^ T . k: ffi ffl r 4 u > X *c d» j6* 6 r . -e <D 
*l ffll iEJtft^-!>c: t 0X ^ u y X :^ y h 

( fi£ © ^31 tfi ) 

X <t *< ^ 5S s n . m^<o ge ^fflj^K:^£;i;Tffliiri 

<2L^VX'&i»K-r«.Ci:*lTe-5. 



-159- 



g 0 5 n -6 C t ^ i: <c o T ^> . 

t\ J: -5 >S: 35 Jfi b y X t -f :t * > a *C ti T 

^ *y h =Sr.i8 r * c i: T S , e7^:tAy5C0ffi 
(SEB^OWiSi b J; ^ t t ^.fBia,<^) 

b *>. b <c jfti e . 3i fii u y X (t tc i'^ , -5- <^ 1$ 

t:r 6 ii 6 C t IC 4 * . ffi 0 l:f fc U > X tc 

ft b > X It ic jt^6 a «g <o fit <D s la , » IS «J 5^ 

% ffi A. fc ;0 > ^ ^ a »C 3> 4 . 

X<llJ;OWfitfc:ftB20. *^?^B^i:^^^Ttt. -t 

© SSI 0 frt 6 n fc u V X CO {Si a i» « * 1^ m. r ^ 

fflrit->x(Cifr>A>to6r?ftK:aff<(: j^ft ^. ss ?f 
ff cc ^ c k *i -e * 4 . 

W T V * % ^ »C -6 P V X a i 'V h =fir , * E 

^ t e , ^ a>n mmK-:>\^^xm^t i . 

h , C l± i> y 5 3|ttt: , M y ^ <t C i: U > X 

^>XJ.-'y^Llc-:>^^r^*tv loouffl 



??ffl¥ 4-1000:^5 (2) 

ftit><Dmt&<Df!&ti)^$^t, mEI&Wi^^lZ J: r> X 

*8 ?4 (a fi %ia3i(aaffls»c2»r^>fcat)iD 
^fe^Sk. Bfii£>£?^Ciaffi«i«rinie* y ^stzt^- 
?i) SiJ ^ 15 k . 90 K «1 © ^ o> J: i 3fiJ S?iJ IS m *C 15 
(SI S t * ffl X U > X a ^ h tC . 

* * % ^ tc i> ^1 ftb <^ m at , u^Xi^^y 
X a ^ h fiMc ij r il3 5 n n a © >t ^ i ^ 

bfcJfe^«K®ffitCiCUT7*-*5/>^^U>X)E 
W}^_&^miRt ifHW^^t . ffj l£. > X ^ 7 

h o ^ 1$ HI if ffli r 4 fc * o sij tsim ^ ^ fln 

^ J1 » k <t 4 »f ¥ i* . 1 tt » «a Sfi t It '^c ^1 /i «> 
<07*-;^5/>^^UvX. X-Altof^^rJT'V'5/:: 
«t><OX-J.u:/X. XI^Jt**ESSS1-4«J0??^ 
{fiJL/i^^^, 2tt7*-;(>i^y^^U>X4?tl4 
:^rS)tC^K)r4fcit>©7^-;<>X*-^'. 3I±^: 
0 CO M D a 4: ft « * t5 9 jSBK) ^ - ( «r * ^^ 
ttlG^-:?) , < ti X ' U > X ^ m93i r ^ ft 
i()OX-A^-^T*e, *fc5, 6, 7(±-ttl 
^ n^j^r i> ly > X^ o y <or^^ \Z V ft tfi-ox 

>X. fiJD, X-ALxVX(D«tEi(fiBt»««r»ai 

braj£r*u>xv-r 3^"\t^t§T^>7* - 

- -P 4) 4 . 



-160- 



Om:/3Sn^>Ri^«6lB#i:0. S5fin (A 

^5ni«tiftm^cs-:JiNTeKiRjtsij{s (ae 
* A E t§^iasiE]?ST A * • 

[S) . A. F fS ^ ffi @ S B 1 5 tt , i: A ftl^ « 



c a fg - ^ Q •> r A. is -f ^ > ^ ^ t ^ 
^ u V ^ r ^ T n ^ ^ ^ 

ih0 C T h ( Ceaera to Lens) 7 -< > . 1 9 e ii 

C (Lens to Caoera) ^ ^ ^ s 1 9 fttGND 

> I 9 J: o T f7 >lc n -6 . 

*^^*cJst^*Sjmu'yX^*jx^«>x^iwco 
« ^ tt ± j^-^jJc^/oxJso, 



»BB¥ 4-100025(3) 

^c4^[S]tcu>X:i--=.'y h m<r> ^^o> y :f - :t3 
7. u >x4ffi»)-r^>fcAt)^of|lJfEl^s^^rili^r-5 t> 

<OXh^. A E <s ^ «!l IS 0 K 1 6 RJl « <3 ^ 4=00 
fflSm^U'<;U*t*£iiU. C n - S U ^ 
*J:^lcuvXj.^»yhPIO«0*^tS11-^ft:at) 
<0.$iI^{S^ «r iii^ T ^ t) C5 T * * . - 

i/il 7{4X-AU>X«r|gRT-6ftiC).<0X- 

X ^ y ^ . 1 8 tt A F is ^.«as E es 1 5 , A E 
(g ^ ia Si 0 18 1 6 J: 0 -5- n -?^n£fj:^^Fn/iAFm 

^ , A E ^^ » X-AX-f7^l7*>^flr>X-A 
S m^^JcC^U-vXlU^^&CDSfitBil* 18 0 

^ r u > X ^ »v h ^lf <D > X -7 -< a V 1 i 

u>Xiai'^fcji§mt'6*> ^{»|v-f irna.v.ej. 
1 9tt*^^^|^<D;<?p<^-7-r3Vi B t U V X 

#W:AWBfg^4aS(o]SSl4. AFfS^jQSSBS 

15, AE^-t«!i®tE)ESi6'\i:^- n>nm»s $ 
n 6 • 

e m ^ 6 a ^ 9 > A 9 > X t: * J: . 

*.>9(S#5aai®a»CfeSJt«!iE«rfT>5:0. 

A Fm-^iaBiijesi s \tm^^^^ ^ ^ -^mtsi 

*J: •^ttf?*$?tar*A F(t#=$r*^5v-f 3 V 
1 8 'V t Hi ?J T * . 

^>9-7-r3>18tt, ttl E A F <S ^ . U > X 



-161- 



-7 


31 




1 lJ:0LTC^'<>19e^r^bTia^ 


6 n 


T 


$ 






<r 




TX-AiV3-^^mS[. (fill;. <u>'X 


V >^ 






1 iJtOLTC^'i'Vl 9e%/^Lrig 


6 ii 


T 








r 






- ;* 








m^ 




















• 






u 


-c 










U>X$ijffilS^. «0«llg!fg^. X'k 






*fifrSCQjfi{g7*-T»>h teas C r. - 




St 






d % 


it 




-cu:/Xi^»y hF^rouvXT-ra y i 




t 


iS ffi r * • 




■n 







- * 5^ > U V X . ^ 0 . X - > S!|®-fS ^ ^: S K 

IB| ® ( a ) IC t 7 V X X > :j - t IB; » 

tc . F ■:^ y A - f. F N o ) ^ » If IC £ 

& V F 1 . 0 i6> 6 il- - h 2 fg 5^1 r 1 6 4J »i $ n 

T ^ . 



ift:7;<--A.i/y^^u>Xcr) 


ffiWiSaiC o t,^ T 


^ 4: ^ mm { c ) k: ^ -r J; '> 










n r t/^ * . c n 






r . flim r 4 it 




T 


t * -5 ^«s^ * 


B5± -r * ft «> r * 0 . fflmr* 




y X 3, h 05 






4- « O S (t »C JEC 


U.fc a « T ^ ijfc ^ «r ®J « T * J: 




C U T ^^ * ft «() 


•c * * . 






-e- L T , 5? «( <0 S U > X 




-5 7 * - A i/ 


U V X.cD Se^W {^PS^*> 






-r 4 <D iC fi t «(HJ ) tt-rUtt 








> 




ffl m L r » ai T -6 . 






C OftlSfi i: fct ^ L/ y X 0 7 







K k: ffl ffi T a ffl T 39 * . 



Ifffl^ 4-100025 (4) 

■5-L/T7*-*>'>'^^UVX, (Sir?, X-AU 

V X -t- n -e n <D 3S , S: » ti -e n -e n 7 * - ;t7 

^ y Zl - y B , J5*}X>3-:5^9. X-Ai> 
^^-r ziV l S^tafSKl 9<DLTC^-f y 1 

9e*^^LT3gm$n'&. 
W±AJ*%^K:«tt**^^'>XrAo?ft(f^a> 

If tc -p i.^ r Sli.^ ^ 4 . 

^ 2 E li * % ^ <c £ * S ^ V X V/ X r A 

^® (b) tt X- A U VX<DJ«t^.Elli ^r^^ai 
-9-6X-Ax>3-^^OJ^y r^SiJ«62*.T^T4j 

S K 5 m m e> A. - h 2 ^ ^t] T ft i: tf x. •/ 7 

0 — x';ri5k:i653'iij$nrtr\i. 



ft 




Sg (tt *J 1 0 m m - 5 9,8 


m m 


i> 6 


fg oD X - A u > X * ^.A ft ta ^ . ^ 


o> X 


— A Jt y 


n - O J* .s^. Sg tt 35 iiS tt * ^ 2 El 


{ b 


9 J: 0 . 


«t.^. ^»S5 9. SmmO/ST'&xt) 


T 8 


JR ^ fia 


^torSOmmtJiO. MfitF:^ 


> 


-1.4 


SCDfeOfit^r^oU-yXoaO^^ 




. %2m 


( a ) Jt 0 . 1 - 4 5 <^ a r X V 


7 2 


O Jl ./J> ffi 




4 1 






T 


*3 iiti 


l§ »HC TO L r 7^ U flSS O «S fg HI 


CD X 


'J 7 Oft 


:^ 0 ^ t: 0 , « 0 »u M t T ti 7^ u fia 




F ^ V A 


• «3 II /J^ <l ^: t . 




^^-mmttm^v :t - a xu y x^m^x^ 



ft tg ^ o 7 * - xmfSio>n^i5m^mt * 

m^HSk^^X^my (mm) frttM^SdftOK!^ 

b / y r = ( f / f r ) • O 

CC-C, fttU>X±tt:fl!>i^j#.|§e Cmm) . 
f f tt iil 5 U > X CF) iaffi«(mm). y r \im 
raia*>e>SiSiS8R (m) «TC!)ffl5«ioaiU« 



-162- 



(mm) . btlftS^flfttt (mm) T«>6. 

4/iF-^>y<-^F, *iSLRSa^<tl (ram) 
^d. i/iffiIISifi*»6Mifi:'^R (mm) t X"k ^ 

9hr^<Dizmri>mt^^zr ( s e c ) t t 

t . ®a,RSS{ta«v (mm/sec) i4. 

V = d / t r 

= b / ( t r • F ) 

= (f/fr)»-y^/(t,.F) 

...... o 

t ,.og ( s e c ) t t T V f »C H ^l;$.ffiit KSia 

ft®* n-enft A t . v t t , m ^fe ^ * 

V = K / t , too 

T ^Sr *. 

t I t 0 0 = K / V (3) 



?$ro¥i-100025 (6) 

tSOSftiaS^rlt AT -Si:. -skSdiaRSSE 
itifiS)tC?ir^»7*-;<r->>^^U>XC5)5|R50 

* l# o T *i »^ n ur 6 <r ^^ . 

T. zu^iutt (T'u^sx-Aii;^) - (mm 
o X - A ^ r ) ^ Tjit ^ — ^ V ^ 0 ^ I \y 

«r A . 1 tt * t 2 « * . 

(HI « tC . Z U > - S O B# , I U 3^ 1 «} 

X -6 i: f- - :^ ;u <0M i± l x , i « ^» t i ^ 

^If , CC0{@«:fflt^T7* i/ > ^ tx V X Cf) S 
iSi ffl % fr ^ • 

T Cc t> ^ » Z I u ;p 1 Jtf A .6 t tt Jfi JS 



^ 2 <S tC 0: 0 , Z I U ;u 4^ 1 -5. St ® S ** 
I / J' 2 ^ fj: ^ . 

'^;t.tv-<3>|^<J3fiaS7:r X sat ( 4< ^ 

I is ^ ^ tf J: t^ t) r . s e , 0 «s 

a?), intcz I u^;w*Ji«i<trntx. ^sas* 
I te Jom tf a^^ »: t « 6 t/^ . v ftti-^x 

^ {2 K: ii X . jei®70 — jjr;^^ — h-j-ftt, 
step 1 "CAy 5*(j:»wUVXaLri^ h**S«i^n 

r^^^c^tntx^>x*^^tf^n^»iT^?tat'5. 



step 1 T U > X g a $ h r t/^ ^ IC (± , fit 

ft *> 5 J)> ^ ^ij ^ , step 2 T f — © 0 

>i * n r 1/^ <c n . step i o^Ntit;^, aeoii 
* n T u.. > x*>eoijfjwf'-^'ifei^>xa 

hk:55334T43v>K*-tr»yhU. step 1 1 

xv^mj^in^Viy*^. step i2ruvx^-»:/ho 

?0 MS r - 32 0 ii * fr.i/^ , ^ step i ^ 4: S 
0. ^>XOS«'SrSeL.5tep2TU > Xtim 

r-:$'i>it^,xm^T^tntict t^m ^ $ n * * 

"C , step r ^ fftep2 step 1 O^stepl 1 ^ step 
1 2 -* step I'OiaiS Jfc « 0 S L fr . 

<2 ^ * C i: T step 1 2 A* 6 step I ^ S -f st 
ep2^^^Tt^•a:.■5K:LTt)J:^^*^. 0 ^ ^ U 
B\m^ ^ X X . step 1 -\ i: I? o T U > X fl? ^ « * 

«fciI©?D^ii«*Cfil^ X it s P > X 3. — h 

n, waeott. ^A^M^w<om^i>^ t tix 



-163- 



step 2K:i>i^TP>X:Lji«y hroS!))tSf=-:?o 
aj9ii**<«7UfcCtJ&*ffllSSn^fc, step 3 

st«p4 tC *I U> T , step3 -e ffi 0 A. ft: U > X 
fflil 3J> 6 <0 iBI ® ffl « *> 6 X - A X > 3 - If « % , 
6tep5T7'<fJXX>-3 — stepG-CT 

vtctt^ii*, stop? -r s i V 3 — 05 ttl « 5 

*^ieUfc7=r-*->v^^u>XS2l)!iaScDm)i 
pl ffi t * * . 

- y A' Jfr m 2iu^;i'i:IJm7*-*XigS 

K: J: o T^^aS'fcStf? L . st€p9TUVXi^ 
h^a;iSf§-r-2>7:r-*>'>^^u>XcD«!r@3 

X - :^ 3 ^ '-^ K O » BS % f7 l^^ . step 2 9 

t ^ f 5S 4i * n ft U > X ?D W ? - :^ t h 
L step 2 1^i:S^T, iifS^lTt^. iJ ^ m 

s tep 2 2 tC J3 U> T . ^ J* 9 ffifl *^ 6 «0 iS fS 

afiT<c>^n«. step2 3 t i« ^ r > X sq ffii 

-r 3 > jc'ffi s 5 n ft 7 * - xaa-c7<--:*. 
i/y^^L-vxcoffiiffl^fT-^. ifcfto: X-/.U 
yx«9<Df&c9JLi*v h^^ot^r<»A> 5iM x b m 

iJC JC stBp2 5 iC l\ t , X — AiV3-^^, r 
^ > a - ^ . 7:t-*XJt>3-^^cr)ttai 

ffl^H^i^ffiO. step2 6 t: iJ t\ r S X V 3 - ^^ffi 
«'Srfll2®K:^vt«fiia^afflOf-7';ut« tvT 



4-100025 (6) 

JS*%«Ufc7:t-A->y^^U>X«3»igSffi« 
^r-ft T * . 

U T U > X-.a - h A* ^ n -6 *> . >!7 p< ^ ^ -i* 

3 V -t 'V h i Tstopi ••step3 --step 

4 ^stepB — steps ^stepT ^stepS ^step9 
step) <^5aS*»0^Ufr'>» 

* y ^ * ffi^ T ff ^r) n ^ » flP tt , la Ji.i^ Jt -5 *c 

<iC O r JE5 0 , »C tC y X X > i> 4 »IJ ffll 

» 6 ® tt U y X x .^ *y h 69 (C i U V X ^ 

3>-et7i?n4j!a5i%ss^T*/i«t)<07a-^A' 

- h T d& i ♦ 

m6®K:.et.\r, 7D — %X^-hT^t. St 
ep 2 1 r /* > ^ «J ^ a (8 4 ff ^ . ^ ^ . U > 
X?^\z iivi h S ffi i±» i3 :^ m^-^ X ^ - ^z \y y 

x^H^I%xu-rtbT^T^^n^>. 

step 2 1 r a tg ff t) n -5 i: . step 2 2 -c >i 



^ * # £* u T X r 3! m t * .i;. B 6< A -6 . 

t r step 2 7 *C i> ^/^ r . ^ X y 3 - CD U 
T 25 m t' - ^ -t *y h U . step 2 2 i: K ^ XnWi 

a fs * ^ . iii a u V X ft^ ta tf= tt h 

Tstep2 1 «*step2 2-*step2 3 ^step2 4 
-*step2 5^st-ep2 6^9tep2 7-«step2 I COffi. 

ic j» s e<} CD , s <s. P V X X ^ 7 h *i s s 3 

nft:lfl^'Ct)©«S»ca^ofc7*-;0XSS* 

SS^ r ^. c k *IT S ^ «t> . e.O ^ 

<t L , la ® « ffi 1/ /i « 6 T t iS *W >:t 7 ;r - 

^*iU>X*S«LTt, U>'XiZJ:-OTJII;i$. ag 



-164- 



J^[!B¥ 4-1000:^5(7.) 



2 I u'^/u^wdjt. ® ® tc^ /3 -y 

u > X a ^ -y h *c i: o r n . tt » d« ft >:f 
T<)v /\ y ^ y if zis <^ m ^ ± c 
fx < . m ^ o mm ^ n c uti V & ^ * 

* ^ ^ ffl? -c ^ « $ n fc u V X a - 

^Ufc<?)-c, uyxs^tcssaiRf*-':^ 

o R <i: < ^ ^ 3t^ ^ CO a <f U V X A* . Eli « 
m 1 i2Itt*^B^C*t^^.i?«U>X^;^? 



- *y h 
W SB r 
J: r? . 

ia w 

(D V . . 
i C t 

^ \z m 

X 1 
ROM 



:^ =? 

y ^ - 
T -6 



lb <o I 



7 ;u % ^ t E . 

I - V 7" " r ^ mr ^ . 

V -> . 

V - h T * . 





( 




9 




J. u 


7 ifi m 












F 




V 


J< - 








X 


7 












> 


^ ^} 


7 




0 




1 




0 


0 






















> 




7 








1 




4 


1 






















> 


J. 


7 




2 




2 




0 


0 






















> 


J. >j 


7 




3 




2 




8 


3 






















> 


J. 


7 




4 




4 




0 


0 






















> 


^ ' j 


7 




5 




5 




6 


6 






















> 




r 




li 




8 




0 


0 






















> 








7 


I 


1 




3 


.0 






















> 




7 




8 


1 


6 




0 


0 






















> 




7 




9 


2 


2 




6 


0 




















> 




7 


1 


0 


3 


2 




0 


0 






















> 


■S- 


7 


1 


1 


4 


5 




2 


0 












6 










> 


X t) 


7 


1 


2 


4 




0 


0 






















> 


X "J 


7 


] 


3 


9 


0 




5 


0 




















> 




7 


1 


4 


1 2 


8 




0 


0 




















> 




7 


I 


5 



165- 



?.!Bn¥4-100025(e) 



2 m { b ) 

( m A s Mi » m s ) 
«>■ A m n f m\ X I) 7 













> 


X 




7 




0 






5 . 


b 


0 


> 


X 


'> 


7 




1 






7 . 


0 


7 
























> 


X . 


*) 


7 




2 




1 


0 - 


0 


0 


> 


X 


7 




3 




1 


4 . 


t 


0 


> 


X 




7 




4 




2 


0 . 


0 


0 


> 


X 




7 




5 




2 


8 . 


3 


0 


> 


X 




7 




6 




4 


0 . 


0 


0 


> 


X 




7 




7 




5 


6 . 


6 


0 


> 


X- 


'/ 


7 




8 




8 


0 . 


0 


0 


> 


X 




7 




9 


1 


1 


3 . 


0 


0 
























> 


X 


»j 


7 


1 


0 


1 


6 


0 . 


0 


0 


> 


X 


>; 


7 


1 


1 


2 


2 


6 . 


0 


0 
























> 


X 


•J 


7 


1 


2 


3 


2 


0 . 


0 


0 
























> 


X 


>; 


7 


1 


3 


4 


5 


3 . 


0 


0 
























> 


X 




7 


1 


4 


6 


4 


0 . 


0 


0 






















> 


X 




7 


1 


5 



m 2 m ( c. ) 





( is 


m 




ft 


: IS il 




S It 








I it 




m 


{ B 


o/s ) 








- 


0 . 


0 


3 


1 


3 






V 




0 


0 . 


0 


4 


4 


2 






V 




1 


0 . 


0 


6 


2 


5 






V 




2 


0 . 


0 


8 


8 


4 






V 




3 


0 . 


1 


2 


5 






-* 


V 




4 


0 . 


1 


7 


7 






— * 


V 




5 


0 . 


2 


5 


0 








V 




6 


0 . 


3 


5 


4 








V 




7 


0 , 


5 


0 


0 








V 




S 


0 . 


7 


0 


7 








V 




9 


I . 


0 


0 


0 








V 


J 


0 


I . 


4 


1 


4 








V 


1 




2 . 


0 


0 


0 








V 


1 


2 


2 . 


8 


2 


8 








V 


1 


3 


4 . 


0 


0 


0 








V 


J 


■ 4 


5 . 


6 


5 


7 








V 


1 


5 



msm ( z - i r-T'-'u) 





0 


1 


2 


3 


4 




6 


7 


9 


9 


10 


11 


12 


13 


14 


15 




Q 




2 


3 


4 




6 


7 


A 


9 


10 


n 


12 


13 


14 


16 




2 


3 


4 


5 


6 




i 


9 




11 


12 


13 


14 


16 


16 


17 




4 


5 


6 


T 


« 




ID 


n 


12 


13 


14 


IS 


16 


17 


18 


19 




E 


7 


< 


9 


JO 


tl 


12 




14 


IS 


16 


17 


18 


19 


20 


21 




ft 


9 


10 


11 


U 


J3 


14 


If 


IE 


17 


U 


19 


20 


21 


2 2 


23 




ID 


11 


12 


IS 


14 


li 


16 


17 


U 


19 


.30 


21 


22 


23 


24 


26 




U 


13 


14 


16 


16 


17 


1< 


19 


20 


21 


22 


23 


24 


2& 


26 


27 




M 


15 


IK 


17 


li 


19 


20 


21 


22 


23 


24 


1% 


26 


27 


2B 


29 




16 


17 


IS 


IB 


20 


21 


22 


23 


24 


2$ 


,2* 


27 


28 


29 


30 


31 




IB 


IS 


20 


21 


22 


23 


24 


26 


26 


27 


28 


29 


30 


31 


32 


33 




20 


21 


22 


23 


24 


25 


3fi 


27 


23 


29 


30 


31 


32 


33 


34 


36 




22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 




24 


2& 


2S 


27 


28 


29 


30 


31 


32 


39 


34 


36 


36 


37 


38 


39 




26 


27 


2B 


29 


30 


31 


32 


33 


34 


3S 


36 


37 


38 


39 


40 


41 




21 


29 


30 


31 


32 


3 3 


34 


35 


36 


37 


36 


39 


40 


41 


42 


43 




30 


31 


32 


13 


34 


)S 


36 


37' 


38 


39 


40 


41 


42 


43 


44 


45 



166- 



«ra¥ 4-100025 (.9) 



:ft m ffi < V \ 



Z I 



( z 





■ I 

0 1 


T" 

1 1 


"■ 

2 


■■ ■■ -r ■■■ 
3 ] 4 


0 


? 1 


1 


1 

1 0 
1 


111 12 




7 [ 


8 1 


i 0 



111 12 




8 1 


3 t 


1 0 


tit 1 z 

1 1 




8 i 


9 i 




1 0 


111 12 




8 1 


9 1 


1 1 


1 2 1 13 




9 j 


.1 0 1 


I 1 


12 1. 13 




9 1 


1 0 1 


1 1 


12 1 13 




3 1 


1 0 1 


1 1 


12 1 13 




t 0 1 


1 L 1 


1 2 


13 1 14 




1 0 { 


1 1 1 


1 2 


J 3 1 14 


1 0 


1 1 -1 


1 2 -I 


1 3 


: 14 1 14 


] 1 


1 2 1 


1 3 1 


1 4 


1 J 5 1 15 


! 

I 


1 1 


V. 


T 


- 7' 



^ lejt {g H tts IS ii ffi t T 



OFT) 
















stef 















I 



EZ 



2 1 t/ V/i* 



13 



£icpJ2 



^ 5 [El 
















^^^^ 









S+«p24 



i dep 3^ 



XV 7 



6 12). 



-167- 



4$g§¥4 - 1 0 0 0 2 5 



imrQ 11^(1999) 2^12B 

i$gg¥4- 1 0 0 0 2 5 

[£;i§B) ¥fiS4^ (1 992) 4^2 0 
[^ffi^?g[] -a§|!|$S4^4- 1 0 0 1 
^m¥2-2 1 7 94 1 



G03B 


7/20 




G02B 


7/08 




H04N 


5/225 
5/232 




[F I ] 






G03B 


7/20 




G02B 


7/08 


C 


H04N 


5/225 


D 




5/232 


Z 



?a 9^ 7^ 3 10 . 
jpdt 2 ^ ftE^H » 2 1 7 9 4 1 *J 

2, miE^t^n 

ft^ aiS»:^HBTA^ a-3 0-2 

(100) 4-t'/>»it^rtt 

3. ft a A 

H K T146 *Bt5:^HKTA^ 3-3 0-2 
(3583758-2111) 

K fi (6987) A a ft - :J 



(1) vnBBrof3Ws«oeB«8teK>ai;fii£r&. 



-ffl 1- 



0 0 02 5 



-ffl 2- 



- 1 - 



(11) Japanese Patent Laid-Open No. 4-100025 
(43) Laid-open Date: April 2, 1992 

(21) Application No. 2-217941 

(22) Application Date: August 18, 1990 

(71) Applicant: CANON KABUSHIKI KAISHA 
3-30-2 Shimomaruko Ohta-ku, Tokyo 

(72) Inventor: Tatsunosuke IIJIMA 

c/o 3-30-2 Shimomaruko Ohta-ku, Tokyo 
(74) Agent: Patent Attorney, Giichi MARUSHIMA 

SPECIFICATION 

1. Title of the Invention 

INTERCHANGEABLE LENS TYPE CAMERA 

2. Claims 

(1) A lens unit detachably mounted on a camera main 
unit, comprising a plurality of drive means for variably 
setting optical characteristics of the lens unit, position 
detecting means for detecting positions of a plurality of 
optical units driven by the drive means, converting means 
for converting relative position information acquired from 
the position detecting means into absolute position 
information, transmitting means for transmitting the 
absolute position information to the camera main unit, 
determining means for determining characteristics of control 
information transmitted from the camera main unit, and 
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control means for modifying drive characteristics of the 
drive means in response to the results of determination 
provided by the determining means. 

(2) A camera having a lens unit detachably mounted 
thereon comprising calculating means for selecting a 
focusing lens drive velocity in response to a focus 
sensitivity calculated based on absolute position 
information of a plurality of optical units detected in the 
lens unit, and optical design values, and transmitting means 
for transmitting, to the lens unit, control information for 
variably controlling optical characteristic of the lens unit. 
3. Detailed Description of the Invention 
(Technical Field of the Invention) 

The present invention relates to a lens unit . in a lens 
interchangeable type camera system wherein a lens is 
appropriately controlled regardless of the lens in use. 
( Description of the Related Arts) 

In the field of cameras with lenses thereof 
interchangeably used, an appropriate lens is selected 
depending on photographing situations and applications. 

In one trend of cameras, functions such as focal 
adjustment, exposure adjustment, zoom adjustment, required 
in the operation of the camera are automated, and ease of 
operation is promoted. Incorporating these automated 
functions into the camera as standard becomes a minimum 
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requirement. 

On other hand, significant advances have been made in 
video apparatuses such as video cameras and electronic still 
cameras. The use of interchangeable lenses, conventionally 
limited to silver halide cameras only except some particular 
apparatuses, is proposed in video cameras, and 
interchangeable lenses are going to be used in the video 
camera. An . appropriate lens unit is selected taking into 
consideration photographing conditions and applications. 
The video camera finds applications in a substantially 
expanded area. 

(Problems to be Solved by the Invention) 

Along with the use of interchangeable lenses, a 
plurality of lens units different in characteristics and 
performance are mounted. Depending on the lens mounted, the 
camera is likely to suffer from a problem that the velocity 
of change and the degree of change in optical 
characteristics become different. Although the use of the 
interchangeable lens extends the functions of the camera, 
the ease of operation is degraded. 

(Means for Solving the Problems) 

The present invention has been developed with a view to 
overcoming the above-mentioned drawback. The present 
invention in one aspect relates to a lens unit detachably 
mounted on a camera main unit, and includes a plurality of 
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drive means for variably setting optical characteristics of 
the lens unit, position detecting means for detecting 
positions of a plurality of optical units driven by the 
drive means, converting means for converting relative 
position information acquired from the position detecting 
means into absolute position information, transmitting means 
for transmitting the absolute position information to a 
camera main unit, determining means for determining 
characteristics of control information transmitted from the 
camera main unit, and control means for modifying drive 
characteristics of the drive means in response to the 
results of determination provided by the determining means. 

The present invention in another aspect relates to a 
camera having a lens unit detachably mounted thereon and 
includes calculating means for selecting a focusing lens 
drive velocity in response to a focus sensitivity calculated 
based on absolute position information of a plurality of 
optical units detected in the lens unit, and optical design 
values, and transmitting means for transmitting, to the lens 
unit, control information for variably controlling optical 
characteristic of the lens unit. 
(Operation) 

Various optical information (such as focal length 
variable range, open diaphragm stop, present focal length, 
present diaphragm stop) defined in focusing velocity, zoom 
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area, and iris area is reliably received from the lens unit. 
The camera side calculates position sensitivity of the lens 
mounted. Regardless of the type of lens, an appropriate 
focusing velocity is selected. Optimum focusing is always 
achieved regardless of the lens in use. 
(Embodiments) 

A lens unit of embodiments of the present invention 
will now be discussed with reference to the drawings. 

Fig. 1 is a block diagram of a camera system of the 
present invention. As shown, the camera system includes a 
lens unit L, a camera main unit C, and a mount C that 
couples the camera main unit C and the lens unit L. 

Designated 100 is a subject to be photographed. The 
lens unit L includes an optical system 1 containing a 
focusing lens for adjusting focus, a zoom lens for zooming, 
and a diaphragm for adjusting the incident amount of light, 
a focus motor 2 for moving a focusing lens along an optical 
axis, a diaphragm drive motor (or IG meter) 3 for changing 
the opening of the diaphragm, and a zoom motor 4 for driving 
the zoom lens. The lens unit L also includes driver 
circuits (drivers) 5, 6, and 7 for driving the focus motor, 
the diaphragm drive motor, and the zoom motor, respectively, 
in response to commands from a lens microcomputer to be 
discussed later. 

Also included are a focus encoder 8, a diaphragm 
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encoder 9, and a zoom encoder 10 for detecting locations of 
the focusing lens, the diaphragm, and the zoom lens, 
respectively, and supplies the lens microcomputer with 
location information. 

The lens side microcomputer (hereinafter referred to as 
lens microcomputer) 11 drives and control the entire system 
of the lens side in response to control information 
transmitted from the camera side, while converting drive 
information for the focusing lens, the diaphragm, the zoom 
lens, etc. captured from the respective encoders into a 
predetermined format, and transmitting the data back to the 
camera side. 

The camera main unit C includes an image pickup device 
12, such as a CCD, for photoelectrically converting an image 
of the subject picked up by the optical system 1 on the lens 
unit side and outputting an image signal, a camera signal 
processing circuit 13 for performing a predetermined process 
on the image signal output from the image pickup device 12 
to convert the image signal into a standardized video signal, 
an automatic white-balance circuit (AWB circuit) 14 for 
performing a color density correction on the video signal 
for a predetermined component, an AF signal processing 
circuit 15 for generating an AF signal in response to the 
degree of focus of auto-focus (AF) from the video signal 
output from the camera signal processing circuit 4, and an 
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AE signal processing circuit 16 for generating an exposure 
signal (AE signal) for performing automatic exposure (AE) 
process in response to the vide signal output from the 
camera signal processing circuit. 

The AF signal processing circuit 15 extracts, from the 
video signal, a high-frequency component changing in 
response to the degree of focusing using a band-pass filter, 
and outputs a control signal for driving the focusing lens 
in the optical system on the lens unit side in a direction 
such that the level of the high-frequency component is 
maximized. The AE signal processing circuit 16 detects the 
level of a luminance signal of the video signal, and outputs 
a control signal for controlling the diaphragm stop of the 
lens unit side in a manner such that the luminance signal 
level becomes constant. 

Also included are a zoom switch 17 for driving the zoom 
lens, and a camera side microcomputer (hereinafter referred 
to as camera microcomputer) 18. The camera microcomputer 18 
receives an AF signal output from the AF signal processing 
circuit 15, an AE signal output from the AE signal 
processing circuit 16, a zoom operation signal output from 
the zoom switch 17, and reply information from the lens side, 
and converts these signals into control signals in the form 
appropriate for transmission to the lens microcomputer 11 on 
the lens unit side, and then transmits the control signals 
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to the lens unit side. 

Communication lines 19 allow a variety of . control 
signals to be exchanged between the camera microcomputer 18 
on the camera side and the lens microcomputer 11 on the lens 
unit side. The communication lines 19 include power lines 
19a for feeding power (Vbat) to the lens unit side, chip 
select lines 19b for supplying a chip select signal. (CS) to 
let the lens microcomputer 11 know communication timing, 
serial clock lines 19c for supplying a clock signal for 
establishing serial communication timing of communication 
data, CTL {Camera to Lens) lines 19d for transmitting a 
variety of control information from the camera microcomputer 
18 to the lens microcomputer 11, LTC (Lens to Camera) lines 
19e for returning detected information such as of encoders 
from the lens microcomputer 11 to the camera microcomputer 
18, and a GND (ground) line 19f. Exchange of information 
between the camera main unit and the lens unit is performed 
via these communication lines 19. 

The interchangeable lens type camera system of the 
present invention is thus constructed. The control 
operation of the system will now be discussed in sequence. 

The image pickup device 12 photoelectrically converts 
an image of the subject focused by the optical system 1 on 
the imaging surface of the image pickup device 12 into an 
image signal, and outputs the resulting image signal. The 
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camera signal processing circuit 13 converts the image 
signal into a standardized video signal, and supplies 
unshown monitor, video recorder, etc. with the video signal. 

The video signal output from the camera signal 
processing circuit 13 is supplied to each of the AWB signal 
processing circuit, the AF signal processing circuit 15, and 
the AE signal processing circuit 16. 

The AWB signal processing circuit 14 performs color 
correction process to the camera signal processing circuit 
so that a predetermined color signal component of the video 
signal has a proper white balance. 

The AF signal processing circuit 15 outputs, to the 
camera microcomputer 18, the AF signal for use in focus 
state determination, such as the level of a high-frequency 
component changing in response to the degree of focusing 
from the video signal. 

The AE signal processing circuit 16 outputs, to the 
camera microcomputer 18, the AF signal that controls the 
diaphragm stop to an appropriate exposure so that the 
luminance level of the video signal is maintained to a 
predetermined value. 

The camera microcomputer 18 calculates focusing lens 
control information taking into consideration the dept of 
field as will be discussed later, based on the AF signal, 
zoom encoder information meaning location information of the 
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zoom lens, namely, focal length, transmitted via the LTC 
lines 19e from the lens microcomputer 11, and diaphragm 
encoder information indicating a diaphragm stop value 
transmitted via the LTC lines 19e from the lens 
microcomputer 11. The camera microcomputer 18 calculates a 
diaphragm control signal from the AE signal. The camera 
microcomputer 18 also calculates the zoom control signal 
output from the zoom switch 17. 

The camera microcomputer 18 converts the focusing lens 
control signal, the diaphragm control signal, and the zoom 
control signal into control signals in a predetermined data 
communication format, and transmits the resulting controls 
signals to the lens microcomputer 11 in the lens unit via 
the CTL lines 19d. 

The lens microcomputer 11 receives the communication 
data transmitted via the communication lines 19, decodes the 
focusing lens control signals, the diaphragm control signal, 
and the zoom control signal, and supplies the driver 
circuits 5, 6, and 7, respectively, to control the optical 
system. 

The states and displacements of the focusing lens, the 
diaphragm, and the zoom lens are detected by the focus 
encoder 8, the diaphragm encoder 9, and the zoom encoder 10, 
respectively, and are then supplied to the lens 
microcomputer 11. The lens microcomputer 11 converts these 
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signals into those in a predetermined communication format, 
and then transmits the resulting signals to the camera 
microcomputer 18 through the LTC lines 19e of the 
communication lines 19. 

The operation of the camera system of the present 
invention has been generally discussed. Processing and 
calculation of each information will now be discussed. 

Fig. 2 illustrates the segmentation of detection area 
and velocity of each encoder used in the interchangeable 
lens system of the present invention. Fig. 2(a) illustrates 
the relationship between the segmented area of the diaphragm 
encoder and the detected diaphragm stop value, and Fig. 2(b) 
illustrates the segmented area of the zoom encoder for 
detecting the focal length of the zoom lens, wherein based 
on optical design value of the focal length, focal length 
starting with 6 mm is segmented into 16 areas, area 0 - area 
16, in a root 2 times series. 

As also shown in Fig. 2(a), the optical design values 
of the F number (FNo) of the iris encoder are segmented into 
16 areas starting with Fl . 0 in accordance with a root 2 
times series . 

As shown in Fig. 2(c), the drive velocity of the 
focusing lens is defined by a velocity of change in circle 
of confusion. This definition is intended to overcome a 
drawback that, even under the same amount of blur, the drive 
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velocity changes depending on the optical system in use. 
Regardless of the specification of the optical system of the 
lens unit in use, the optical system is controlled at the 
velocity in response to the change in the actual blur.. 

The time of rotation of each focusing lens (time 
required to drive the lens from infinity to the close range) 
is calculated based on representative values of the zoom 
encoder and the iris encoder at the telephoto end and open 
diaphragm state. 

The representative value is the one used to calculate 
the focus velocity of each lens. 

For example, a zoom lens having a nominal six time 
focal length from 10 mm to 59.8 mm has the following 
representative values: as seen from Fig. 2(b), the focal 
length representative value of the zoom encoder is a maximum 
value of an area 8 within in which a focal length of 59.8 mm 
falls, namely, 80 mm, and the diaphragm stop value of the 
lens having a diaphragm of open F number 1.45 is a minimum 
value (a border value on the open side) of an area 2 of F 
number 1.45, namely, F.41 as shown in Fig. 2(a). 

In other words, the representative value of the focal 
length is the maximum value of the area of the focal length 
at the telephoto end, and the representative value of the 
diaphragm stop is the minimum value of the open F number at 
the telephoto end. 
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The calculation method of the focus velocity of a 
typical f ore-element focusing lens will now be discussed. 

The forward shift y (mm) of the fore-element focusing 
lens and a displacement in an image plane is expressed by 
the following equation (1) . 

b/yr = (f/ft)^ (1) 

where f is the overall focal length (mm) of all lenses, ft 
is the focal length (mm) of the fore-element lens, yr is the 
forward shift (mm) of the fore-element lens to the close 
range R (mm) from infinity, and b is the displacement (mm) 
in the image plan. 

Let F represent F number, d represent a change in the 
diameter of the circle of confusion (mm) , and tr represent 
time (s) required to reach the close range R (mm) from 
infinity, and a velocity of change v (mm/s) in the diameter 
of the circle of confusion is expressed as follows: 

V = d/tr 
= b/(tr-F) 

= (f/ft)'-yr/(tr-F) (2) 

Let ti2oo (s) represent time required for the fore- 
element lens to reach the close range of 1.2 m from infinity. 
The focal length representative value is substituted for f , 
the diaphragm stop representative value is substituted for F, 
optical design values are substituted for ft and yr in the 
above equation (2), and the relationship between v and ti2oo 
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is determined. 

V = K/ti200 

thus, 

ti2oo= K/v ... .... (3) 

where K is (f /ft) ^' (Yr* F) , and is a constant different from 
lens to lens . 

If the above-described change velocity in the diameter 
of the circle of confusion based on the velocity 
segmentation is substituted for v, an actual rotation time 
of the focusing lens to each velocity (velocity of change in 
the diameter of the circle of confusion) is determined. A 
ROM must contain a table listing duty factors of the motor 
so that the rotation time for each focus velocity is 
achieved by each lens. 

Fig. 3 shows a table listing Z-I level. The Z level is 
data representing (zoom area at the telephoto end) - 
(current zoom area) , and the I level is data representing 
(open diaphragm stop area at the telephoto end) - (current 
diaphragm stop area) . With the I level remaining constant, 
the tabled value increases by 2 if the Z level increases by 
1, and decreases by 2 if the Z level decreases by 1. 

Similarly, with the Z level remaining constant, the 
tabled value increases by 1 if the I level increases by 1, 
and decreases by 1 if the Z level decreases. The tabled 
values are referred to as a ZI level, and the velocity of 
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the focusing lens is controlled using the ZI level. 

More specifically, sensitivity increases by V2 times if 
the ZI level increases by 1, and increases by I/V2 times if 
the ZI level decreases by 1. 

Fig. 4 shows a ZI-V. table. A physical velocity (the 
velocity of change in the diameter of the circle of 
confusion) to be actually transmitted to the lens 
microcomputer 16 is selected based on the ZI level of Fig. 4 
and logical focus velocity (velocity selected depending on 
the state of blurring) in the microcomputer. The physical 
velocity in the table increases by 1 if the ZI level 
increases by 1. However, since the state of the video 
within the AF range finder frame changes in response to. the 
focal length and the diaphragm stop value, it is not 
necessarily appropriate that the physical velocity increases 
by 1 in response to an increase of 1 in the ZI level. The 
physical velocity must be set to any value depending on 
situation. 

Fig. 5 is a flowchart illustrating the control 
operation of the camera microcomputer 9. 

As shown, when a control flow starts, the camera 
microcomputer determines in step 1 whether the lens unit is 
loaded in the camera main unit. If it is determined that no. 
lens unit is loaded, the camera microcomputer waits on 
standby until the lens unit is loaded. 
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If it is determined in step 1 that the lens unit is 
loaded, the algorithm proceeds to step 2. The camera 
microcomputer determines whether the camera microcomputer 
itself receives initial data in initial communication with 
the lens unit. If it is determined in step 2 that no 
initial data is not received, the algorithm proceeds to step 
10. The camera microcomputer sets a command that requests 
uncaptured initial data of a lens from the lens unit, and 
performs the initial communication in step 11, and captures 
the initial data of the lens unit in step 12. The algorithm 
loops to step 1 to determine that the lens is loaded, and 
the camera microcomputer repeats step 1 -> step 2 — > step 10 
-> step 11 step 12 -> step 1 until the camera 
microcomputer determines in step 2 that all initial data of 
the lens unit is captured. 

It is also acceptable that the camera microcomputer 
loops to step 2 from step 12 without returning to step 1. 
However, for reliable control, the algorithm proceeds to 
step 1 to reconfirm the loading of the lens unit. 

In the initial communication, a variety of information 
including the structure and attribute of the lens unit is 
captured. The capture information also includes the open 
diaphragm and the focal length. 

If it is determined in step 2 that the capture of the 
initial data of the lens unit is completed, the algorithm 



17 - 



proceeds to step 3 to communicate control data. From the 
control information captured from the lens side in step 3, 
the camera microcomputer reads zoom encoder information in 
step 4, reads iris encoder information in step 5, and reads 
focus encoder information in step 6. In. step 7, the camera 
microcomputer calculates the ZI level from the ZI table of 
Fig. 3, based on the encoder information. In this way, the 
camera microcomputer calculates the focusing lens drive 
velocity taking into consideration the depth of field. 

The algorithm proceeds to step 8. The camera 
microcomputer selects the physical velocity based on the ZI 
level and the logical focus velocity referring to the ZI-V 
table of Fig. 4. In step 9, the camera microcomputer sets, 
as transmission control data, the physical velocity of the 
focusing lens to be transmitted to the lens unit, and then 
transmits the transmission control data in a next control 
communication to the lens unit. This information means the 
focusing lens drive velocity information taking into 
consideration the current amount of blurring and the depth 
of field, namely, sensitivity. 

The camera microcomputer. stores the ZI level 
calculation table of Fig. 3 and the ZI-V calculation table 
of Fig. 4. 

The process of step 1 — > step 3 step 4 -> step 5 
step 6 -> step 7 -> step 8 -> step 9 -> step 1 is repeated 
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until the lens unit is removed or until the camera 
microcomputer is reset. 

The operation of the camera main unit has been 
discussed. The control operation of the lens unit will now 
be discussed. 

Fig. 6 is a flowchart illustrating the process of the 
lens microcomputer on the lens unit side. 

Referring to Fig. 6, the lens microcomputer 
communicates with the camera side in step 21 when the 
control flow is initiated. In the communication between the 
camera and the lens, the camera works as a master, and the 
lens side works as a slave. 

In succession to the communication in step 21, the lens 
microcomputer determines in step 22 whether the performed 
communication is an initial communication. If it is 
determined that the performed communication is an initial 
communication, the algorithm proceeds to step 28. The lens 
microcomputer decodes a lens initial data command. In step 
29, the lens microcomputer sets lens initial data requested. 
Upon returning to step 21, the lens microcomputer performs 
communication to transmit the lens initial data to the 
camera side and waits on standby for next communication data 
from the camera side. 

If it is determined in step 22 that the communication 
from the camera side is not an initial communication, the 
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algorithm proceeds to step 23. The lens microcomputer 
decodes a lens control command. In step 24, the lens 
microcomputer controls the focusing lens at the focus 
velocity designated by the camera microcomputer. The lens 
microcomputer also controls other components, such as the 
diaphragm, and the zoom lens in accordance with data 
designated by the camera side. 

In step 25, the lens microcomputer reads the detected 
values of the zoom encoder, the iris encoder, and the focus 
encoder. In step 26, the lens microcomputer converts each 
of the encoder information into area information using the 
information conversion table of Fig. 2. If the F number 
changes with the focal length even with the same diaphragm 
opening, the area conversion must take into consideration 
this. 

In step 27, the area conversion data of each encoder is 
set. Returning to step 22, communication is performed again. 
During the lens control period, the lens microcomputer 
repeats the process of gtep 21 — > step 22 -> step 23 — > step 
24 step 25 ^ step 26 -> step 27 ^ step 21 until the reset 
is initiated. 

The advantage of the control flow of the flowchart of 
Fig. 5 is . that even a different lens unit is loaded, a focus 
velocity matching the sensitivity thereof is selected. For 
this reason, even when the diaphragm stop, the focal length. 
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and thus the sensitivity change, an appropriate focus 
velocity is selected. The degree of change in the amount of 
blurring remains fixed during the focus adjustment even with 
any lens loaded on the camera, and an operator can thus 
perform an intuitively consistent focus adjustment, operation. 
(Advantages) 

As described above, even if a lens unit different in 
optical design values such as a focal length variable range, 
open diaphragm, is loaded in an interchangeable lens type 
camera of the present invention, the ZI level is calculated 
based on the initial data transmitted from the lens side and 
the current area values of the encoders, and the focus 
velocity matching sensitivity is always selected. Even with 
a lens unit having different characteristic and 
specifications, the camera performs control as usual, free 
from hunting and response delay. 

Since the camera transmits control information 
corresponding to the lens unit loaded thereon, each lens 
unit does not need to hold a velocity selection table. If 
any type of lens is developed and introduced in the future, 
a control algorithm can be modified to be compatible with it. 
The capacity of ROM is saved. The advantage of the present 
invention is significant in the interchangeable lens system. 
4. Brief Description of the Drawings 

Fig. 1 is a block diagram illustrating the structure of 
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an interchangeable lens type camera system in accordance 
with the present invention. 

Fig. 2 shows an area segmentation of each encoder and 
the definition of focusing lens drive velocity. 

Fig. 3 shows a Z-I table for determining a ZI level. 

Fig. 4 shows a ZI-V table for illustrating the 
relationship between the ZI level and velocity. 

Fig. 5 is a flowchart illustrating a camera 
microcomputer. 

Fig. 6 is a flowchart illustrating the operation of a 
lens microcomputer. 

Patent Applicant CANON KABUSHIKI KAISHA 
Agents Giichi MARUSHIMA 
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Fig. 1 

L: LENS UNIT 
M MOUNT 
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19 COMMUNICATION LINES 
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16 AE PROCESSOR 

17 ZOOM SWITCH 

Fig. 2(a) 
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Fig. 12(b) 

(FOCAL LENGTH AREA SEGMENTATION CHART) 
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Fig. 2(c) 

(VELOCITY DEFINITION: VELOCITY OF CHANGE IN DIAMETER OF 
CIRCLE OF CONFUSION) 

VELOCITY OF CHANGE IN CIRCLE OF CONFUSION (mm/s) 
VELOCITY CODE 

Fig. 3 (Z-I TABLE) 
Z LEVEL 
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Fig. 4 
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(ZI- V TABLE) 

* EACH VALUE DENOTES PHYSICAL VELOCITY 



Fig. 5 

CONTROL BY CAMERA MICROCOMPUTER 
START 

STEP 1 LENS LOADED? 

STEP 2 CAPTURE OF INITIAL DATA COMPLETED? 

STEP 3 PERFORM CONTROL AND COMMUNICATION 

STEP 4 READ ZOOM ENCODER 

STEP 5 READ IRIS ENCODER 

STEP 6 READ FOCUS ENCODER 

STEP 7 CALCULATE ZI LEVEL 

STEP 8 SELECT VELOCITY FROM ZI-V TABLE 

STEP 9 SET TRANSMISSION DATA 
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STEP 11 PERFORM INITIAL COMMUNICATION 

STEP 12 CAPTURE LENS INITIAL DATA 

Fig. 6 

CONTROL BY LENS MICROCOMPUTER 
START 

STEP 21 PERFORM DATA COMMUNICATION 

STEP 22 INITIAL COMMUNICATION? 

STEP 23 DECODE LENS CONTROL COMMAND 
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STEP 24 CONTROL FOCUSING LENS 

STEP 25 READ EACH ENCODER 

STEP 26 AREA CONVERT EACH ENCODER VALUE 

STEP 27 SET AREA DATA 

STEP 28 DECODE LENS INITIAL DATA REQUEST COMMAND 

STEP 29 SET LENS INITIAL DATA REQUESTED 



